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Abstract

A lever 11 is an analog lever and can point to any directions within a two- dimensional plane. The content instructed by
operating the lever 11 includes a direction associated with various movements which an object of operation performs, for

example, a moving direction of an operated player or a fly direction of a kicked ball. The content operated by a kick input part

12 mainly includes instructions of a start of movements such as a pass, a shot and a sliding tackle made by the operated
player, adjustment of a speed of the ball kicked by a pass or a shot, adjustment of an angle of elevation in kicking up a loop

shot or a fly ball. A speed sensor is provided in the kick input part 12 and a speed in kicking the kick input part

by this speed sensor. Most of operations can be performed by only the lever 1 1 and the kick input part 12.
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(54) GAME MACHINE

(57) A lever 11 is an analog lever and can point to

any directions within a two- dimensional plane. The con-

tent instructed by operating the lever 11 includes a

direction associated with various movements which an

object of operation performs, for example, a moving

direction of an operated player or a fly direction of a

kicked ball. The content operated by a kick Input part 12

mainly includes instructions of a start of movements

such as a pass, a shot and a sliding tackle made by the

operated player, adjustment of a speed of the ball

kicked by a pass or a shot, adjustment of an angle of

elevation in kicking up a loop shot or a fly ball. A speed

sensor is provided in the kick input part 12 and a speed

in kicking the kick input part 12 is detected by this speed

sensor. Most of operations can be performed by only

the lever 1 1 and the kick input part 12.

[Fig. 1]
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Description

TECHNICAL FIELD

[0001] The present invention relates to a game
apparatus capable of operating movements of an object

of operation in a screen by a game player and playing a

game simulating ball game sports in the screen.

BACKGROUND ART

[0002] Game machines for home or arcade game
machines have recently become widespread, and sport

games for simulating various ball games have gained

wide acceptance. Among them, a soccer game has a

high popularity, and various game machines and game
software capable of enjoying the soccer game have

been distributed on the market Then, with improvement

in performance of the game machines, high techniques

as played in actual soccer can have been implemented

on the game machines. For example, there are the

game machines in which a game player can adjust the

strength of a kick in shooting, and in some machines the

game player can use a long pass or a short pass

according to circumstances. Moreover, there are some
game machines capable of implementing a high tech-

nique such as a through-pass on the game machines.

[0003] By the way, as the performance of the game
machine has improved and various game content like

actual soccer can have been enjoyed, the number of

operation means such as lever or button for operating

the game machine has also increased. For example, in

addition to an eight-directional lever for operating direc-

tions of player's movement or kick of ball, a button for

•strong kick", a button for "weak kick", a button for "long

pass", a button for "short pass", a button for "through-

pass", etc. are provided.

[0004] However, when the number of operation

means increases in that way, considerable experience

is required to fully use the operation means. Because of

this, for example, for arcade game machines installed in

an amusement arcade, the following problem has

occurred. Beginners avoid a game machine in which a

large number of buttons or levers are provided taking

the appearance of the game machine only at a glance,

with the result that they does not play the game actually

even in case it Is enjoyable if playing the game. On the

contrary, if the number of operation means is decreased

to result in poor game content, the game cannot win

popularity for a long time. The trend toward such an

increasing operation means is also indicated in game
machines for home.

[0005] Also, in conventional game machines, even

if game content becomes various, the game is operated

using movements of hands or fingertips persistently and

the movements are entirely different from movements in

playing actual ball games actually. Because of this, a

game player merely gains a feeling that players in a

screen play the ball games such as soccer, and the

game player could not enjoy the game with a subjective

feeling that the game player himself plays the ball game
actually.

5

DISCLOSURE OF INVENTION

[0006] The present invention is achieved in view of

such a technical background, and an object of the

io present invention is to provide a game apparatus capa-

ble of operating an object of operation by movements
similar to actual ball games while performing various

operations by the minimum operation means.

[0007] In order to accomplish the above object, a

15 first invention is characterized by a game apparatus in

which a game player uses operation means and oper-

ates movements of an object of operation to play bail

game sports, comprising: first operation means for the

game player for instructing a direction associated with

20 various movements which at least the object of opera-

tion performs; second operation means for the game
player for outputting a signal instructing a start of the

movements which the object of operation performs and

also outputting a signal indicating a magnitude of a

25 dynamic physical quantity given by operations of the

game player; and control means for controlling the

movements of the object of operation on the basis of the

signal received from said first operation means and said

second operation means.

30 [0008] In the first invention, a second invention is

characterized by a game apparatus wherein said

dynamic physical quantity detected by the second oper-

ation means is a physical quantity associated with the

strength of operations of the game player.

35 [0009] In the first or second Invention, a third inven-

tion is characterized by a game apparatus wherein said

first operation means is a means capable of continu-

ously changing a direction instructing in response to a

direction to which the game player inclines a bar-

40 shaped lever from a neutral position, and said second

operation means is a means for instructing a start of a

movement for the object of operation by being kicked by

the game player and also detecting a displacement

speed of a kicked member to output the speed.

45 [0010] In the first, second or third invention, a fourth

invention is characterized by a game apparatus wherein

said first operation means is a means for instructing a

moving direction of the object of operation or a fly direc-

tion of a ball kicked by said object of operation, and said

so second operation means instructs a start of a kick

movement or a sliding tackle movement of the object of

operation.

[0011] In the fourth Invention, a fifth invention is

characterized by a game apparatus wherein said sec-

55 ond operation means is installed so as to rotate within a

vertical plane by a kickup action of the game player, and

has an angle detecting means for detecting the rota-

tional angle to send the angle detection signal to the
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Fig.4 is an illustration showing the fact that a player

in the screen operated by a game player can kick a

ball in free directions to make a pass or a shot;

Fig.5 is an illustration showing a situation immedi-

s atefy after the player in the screen operated by the

game player kicks a ball toward a goal in the vicinity

of the opposition goal;

Rg.6 is an illustration showing a situation immedi-

ately after the player in the screen operated by the

to game player intercepts a ball by making a sliding

tackle against a player of art opposition team keep-

ing the ball;

Fig.7 is an illustration showing a situation immedi-

ately after the player in the screen operated by the

15 game player makes a loop shot like describing tra-

jectory over the head of a goal keeper of an opposi-

tion team;

Bg.8 is a flowchart showing algorithm in which a

control part recognizes the movement how a ball

20 part of a kick input part is kicked;

Fig.9 is a flowchart showing algorithm in which a

control part recognizes the movement how a ball

part of a kick input part is kicked;

Fig. 10 is a flowchart showing algorithm in which a

25 control part recognizes the movement how a ball

part of a kick input part is kicked;

Fig.1 1 is an illustration showing a display image of

a second embodiment, displaying an image viewa-

ble from the position placing a viewpoint at the

30 slight back of the player operated by the game
player;

Fig.12 is an illustration showing a kick input part of

a game apparatus of the second embodiment; and

Fig. 13 is a flowchart showing algorithm for recog-

35 nizing the movement how a ball part of a kick input

part is kicked.

control means, and said control means controls an

angle of elevation of a ball which draws arc tracks to

move on the basis of the angle detection signal.

[0012] In the fourth or fifth invention, a sixth inven-

tion is characterized by a game apparatus wherein a

shape and a pattern of said second operation means
are formed in imitation of a ball.

[0013] A seventh invention is characterized by a

game apparatus in which a game player uses operation

means and operates movements of an object of opera-

tion to play ball game sports, comprising: first operation

means for the game player for instructing a moving

direction to which the object of operation moves; second

operation means for the game player for outputting a

signal instructing a start of the movements which the

object of operation performs and also outputting a sig-

nal indicating a magnitude of a dynamic physical quan-

tity and a direction given by operations of the game
player; and control means for controlling the direction to

which the object of operation moves on the basis of the

signal received from said first operation means and also

controlling the movements of the object of operation on

the basis of the signal received from said second oper-

ation means.

[0014] In the seventh invention, an eighth invention

is characterized by a game apparatus wherein an image

displayed on a screen during play is an image viewing a

direction to which said object of operation points from a

viewpoint at the back of said object of operation, and

said first operation means is a means which the game
player operates by hand to instruct a moving direction of

a player of the object of operation, and said second

operation means is a means which the game player

operates by leg to instruct a movement in which a player

of the object of operation kicks a ball and also to Instruct

a speed and a direction of the kicked ball by leg.

[0015] In the eighth invention, a ninth invention is

characterized by a game apparatus wherein a ball

direction in which the game player operates said second

operation means by leg to instruct is a three-dimen- 40

sional direction within a field.

[0016] In the ninth invention, a tenth invention is

characterized by a game apparatus wherein said sec-

ond operation means detects a direction in which the

game player operates the operation means by leg to 45

instruct using a speed sensor and two strain sensors

placed in the perpendicular direction to each other.

BRIEF DESCRIPTION OF DRAWINGS
50

[0017]

Fig.1 is a perspective view showing the whole of a

game apparatus of the first carrying out mode;

Fig.2 is a sectional view illustrating structure of a 55

kick input part;

Fig.3 is an enlarged display screen showing a situ-

ation in the vicinity of an opposition goal;

BEST MODE FOR CARRYING OUT THE INVENTION

[0018] The best mode for carrying out the invention

according to the present application will be described

below with reference to the drawings below.

[0019] Embodiments of the present invention will be

described with reference to the drawings below.

[First mode for carrying out the invention]

[0020] Fig.1 is a perspective view showing the

whole of a game apparatus of the first carrying out

mode of the present invention. The game apparatus of

the present carrying out mode is specialized for a soc-

cer game, and a maximum of four game players can

enjoy the game at the same time. Also, a competition

game of four persons versus four persons may be

played with a maximum of eight persons by connecting

the two game apparatus shown in Fig.1 through a com-

munication line using the well known communication

techniques.
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[0021] In the game apparatus of the present

embodiment, a display of a field during game continua-

tion (playing) Is an image viewed in the direction of look-

ing down from the side of the field, but the magnification

may be variously changed according to circumstances 5

from the case of displaying a wide range capable of indi-

cating both goals by pulling back a viewpoint to the case

of enlarging and displaying only a vary small range of a

player in the field. Also, zoom by changing in an angle of

view or vertical and horizontal scrolling may be per- 10

formed. This magnification or display screen is changed

by a control part 35 comprising a CPU for controlling the

whole game apparatus, etc. according to predetermined

algorithm. Incidentally, when a player operated by a

game player makes a shot to get a goal or the other cer- 75

tain conditions are satisfied, a replay screen is dis-

played, and in this case, images viewed from various

directions are displayed.

[0022] In the game apparatus of Fig.1, a screen 10

capable of displaying content of a soccer game and the 20

other necessary items by animated images or still

images is provided at the position taking account of the

height of the game player's eyes. In an operation part

below the screen, four levers 11 (11a, 11b, 11c and

11d), four kick input parts 12 (12a, 12b, 12c and 12d), 25

and four buttons 13 (13a, 13b, 13c and 13d) are pro-

vided in consideration of the case of playing with four

persons. Each game player operates one lever 11 , one

kick input part 12, and one button 13 for his or her own
use. The lever 11 is the first operation means in the 30

present invention and the kick input part 12 is the sec-

ond operation means in the present invention.

[0023] The button 1 3 is used for changing a player

operated by the game player during the playing time. In

the arcade game apparatus with limited game time, vain 35

time may elapse until the player reaches the position of

a ball if the ball goes far apart from the player operated

by the game player. In such a case, the player of the

same side near the ball can be added to a new object of

operation by operating the button 13, so that vain time 40

can be reduced. Incidentally, even under the other cir-

cumstances, players used as an object of operation can

be changed at game player's will.

[0024] When the game player pushes the button 1 3,

a marker indicating capability of selection is displayed to as

one player of the same side on the screen for a certain

period. When the game player operates the lever 1 1 or

the kick input part 1 2 in this period, said player is set as

an object of operation. On the other hand, if the game
player wishes to select another player by pushing the so

button 1 3 again without operating the lever 1 1 or the

kick input part 12, the marker is moved to another

player. Then, if operating the lever 11 or the kick input

part 12 at the stage that the marker is displayed for the

desired player, said player is set as an object of opera- ss

tion. As a display form of the marker, methods of using

an arrow pointing to the player or surrounding the player

by a frame with a particular color can be performed.

[0025] Moreover, changing players as an object of

operation can be automatically performed by the game
apparatus. For example, the mode in which the game
apparatus itself automatically changing the object of

operation into a goal keeper when the same team as

game player is attacked from an opposition team and.

a

player of the opposition team is just making a shot can

be selected. This enables the game player himself to

directly enjoy the most exciting aspect during the game.

In such a case, the button 13 is not necessarily

required.

[0026] The content instructed by operating the lever

1 1 is a moving direction and a moving speed of a player

when the player operated by the game player simply

moves or the player keeps a ball to dribble it by myself.

Also, the instructed content is a moving direction of the

kicked ball when the operated player kicks the ball to

make a pass or a shot.

[0027] In the present carrying out mode, an analog

lever is used as the lever 11. In the analog lever, two

variable resisters (hereinafter called "x-volume and y-

volume") for varying a resistance value by rotating their

shafts are disposed so that the mutual shafts become
perpendicular to each other, and the root portion of a

shaft of the lever 1 1 is connected to the shaft of each

volume through gear, etc. and the respective shafts of

the x-volume and the y-volume are designed to rotate

according to an inclined direction of the lever 1 1 and the

angle of inclination.

[0028] Only the x-volume rotates when the lever 1

1

is inclined in the x direction or the direction reverse to

the x direction (transverse direction), and only the y-vol-

ume rotates when the lever 1 1 is inclined in the y direc-

tion or the direction reverse to the y direction

(longitudinal direction). Further, both of the x-volume

and the y-volume rotate by the amount inclined in the

respective directions when the lever 1 1 is inclined in any

direction other than the x and y directions. A control part

35 described below always monitors the resistance val-

ues of the x-volume and the y-volume at regular inter-

vals. The control part 35 performs vector calculation on

the basis of these resistance values and recognizes the

inclined direction and the inclined angle of the lever 1 1

.

When the inclined direction and the inclined angle of the

lever 1 1 are continuously varied, the angle of rotation of

each the shaft of the x-volume and the y-volume also

varies continuously and thereby, the resistance value of

each the volume varies continuously. Thus, the inclined

direction and angle recognized by the control part 35

also become continuous.

[0029] In a conventional soccer game apparatus,

an eight-directional lever has been generally used as a

manually operated lever. Since the operable directions

are limited to discrete values by 45 degrees in the eight-

directional lever, the eight-directional lever can reduce a

load on control of the game apparatus in comparison

with the analog lever. In this case, when a pass is made
toward a player of the same side residing between two

4
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the adjacent directions of the eight-directional lever,

such a situation has been handled by a method in which

the lever is inclined in either of the nearer direction and

thereafter the game apparatus properly decides it to

assist the game player In software techniques.

[0030] However, the controllable directions are dis-

crete in the eight-directional lever, so that experience to

some extent is required to operate the lever well with the

result that there has been a problem that it is difficult for

a beginner to operate at will. Also, since the controllable

directions are discrete, a software assist by the game
apparatus in controlling the directions is required, and

this results in a problem that it is difficult for an

advanced game player to subtly operate at will and sub-

stantial enjoyment of the soccer game as the lever is

inputted in the correct direction is counteracted. On the

contrary, for the analog lever, continuous control of

direction can be performed, so that the operation is

easy even for a beginner and a skilled game player also

can perform advanced operations by subtle control of

direction.

[0031] Next, the kick input part 12 provided below

the game apparatus will be described. The main content

operated by the kick input part 12 is the indication for

starting of movements such as a pass, a shot and a slid-

ing tackle made by the operated player, adjustment of a

ball speed kicked by a pass or a shot, and adjustment of

an angle of elevation when kicking up a loop shot or a fly

ball.

[0032] Rg.2 is a sectional view illustrating structure

of the kick input part 12. A ball part 20 for being kicked

by a game player like a actual soccer player is provided

in the kick input part 12. The ball part 20 is a hemi-

sphere with the almost the same radius as an actual

soccer ball, and the surface of the ball part 20 is formed

of materials identical or similar to the soccer ball and the

surface is also formed in the same pattern as the soccer

bait as recognized at a glance.

[0033] A bar-shaped shaft 21 is provided behind the

ball part 20 and the hemispherical ball part 20 is fixed in

the top end of the left side of this shaft 21 . The shaft 21

is supported by a bearing 22 and structured to be mov-

able transversely as shown in arrow p. One end of a

spring 23 into which the shaft 21 is inserted is fixed in

the game apparatus body and the other end of the

spring 23 is fixed in the shaft 21 . By this spring 23, the

shaft 21 is energized in the left direction of Fig.2, and

the ball part 20 and the shaft 21 are positioned at the

leftmost side in normal condition. In this case, the hem-

isphere of the ball part 20 protrudes from the lower por-

tion of the game apparatus so as to be opposed to a toe

of the game player as shown in Fig.2.

[0034] From such a feature of appearance, even a

beginner immediately finds at first sight that this game
apparatus is made exclusively for soccer game only.

Also, a viewer of this apparatus may guess by intuition

that the game player would kick the ball part 20 because

of the position where the ball part 20 is provided or the

shape closely similar to the true soccer ball. Further, as

shown in Fig.1, the items the game player have to han-

dle are the lever 11, the kick input part 1 2 and the button

13 only.

5 [0035] In such a manner, the content or operation

method of the game can be understood to some degree

at sight of appearance and operating parts decrease

compared with a conventional soccer game, so that a

beginner tending to avoid the soccer game can show
10 interest in the soccer game and effect of prompting to

play the game actually is high. Also, it is empirically

known that the degree of absorption in the game is

higher as the operations of the game apparatus are sim-

ple and the movements for operating the game appara-

15 tus are close to the movements of actual sports. In the

soccer game apparatus of the present carrying out

mode, as described above, only the movements for

kicking the ball part 20 and the operation for inclining

the lever 11 in the necessary direction are required, so

20 that the degree of absorption in the game of the game
player becomes considerably high when the game
player actually plays the game.

[0036] When the game player kicks the ball part 20

of the kick input part 12, the ball part 20 moves in the

25 right direction (direction toward the back of the game
apparatus) of Fig.2 at a speed in response to the kicked

force. At this time, the shaft 21 integrally provided in the

ball part 20 moves in the right direction with the shaft 21

supported in the bearing 22 and is energized in the left

30 direction due to the restitution force of the spring 23

after the shaft 21 moves to some degree, and the ball

part 20 and the shaft 21 are pushed back to the original

position again. In this case, a stroke at which the ball

part 20 is displaced becomes longer as the game player

35 kicks strongly

[0037] In this manner, when the game player kicks

the ball part 20, the ball part 20 is moved and displaced

even temporarily. Because of this, the game player feels

that the leg kicking the ball actually follows through. Fur-

40 ther, since the stroke length of the displaced ball part 20

is proportional to the kicked strength, the game player

has a feeling very close to the state of actually playing

the soccer.

[0038] A sensor (not shown) for detecting that the

45 ball part 20 is kicked, and another sensor 24 for detect-

ing a displacement speed of the shaft 21 are provided in

the kick input part 12. The speed sensor 24 comprises

a reflecting member 25 mounted in the shaft 21 and two

photosensors 26a and 26b provided along the longitudi-

50 nal direction of the shaft 21 , and calculates the displace-

ment speed of the shaft 21 from the time interval in

which the reflecting member 25 passes between the

photosensors 26a and 26b.

[0039] As described above, the displacement

55 speed of the shaft 21 has a strong correlation with the

strength of the kicking force when the ball part 20 is

kicked. So, in the game apparatus of the present carry-

ing out mode, the displacement speed of the shaft 21 is

5
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measured by the speed sensor 24 and the measured

value is sent to the internal control part 35. The control

part 35 controls a speed of the ball kicked and moving

in the screen according to this signal.

[0040] In the conventional game apparatus, a plu- 5

rality of buttons such as strong kick" button or "weak

kick" button are provided and the game player selects

the proper button to push according to circumstances.

However, the movements to push the right button

quickly without fail in this manner is entirely different w
from the movements of actual soccer in which the play-

ers control the bail speed by adjusting the kicking force

given to the ball by their legs.

[0041 ] On the contrary, when it is designed so as to

change the speed of the ball kicked by the player in the is

screen in response to the kicked force given from the

game player to the ball part 20 by kicking the ball as

described in the present carrying out mode, the move-

ments of operating the game becomes very dose to the

movements of actual soccer and also the movements of 20

the game player becomes almost the same as that of

the player in the screen. As a result, the game player

can play the game with the about same feeling as play-

ing the actual soccer. In addition, the "strong kick" but-

ton or "weak kick" button, etc. are eliminated and an 25

operating panel is simplified, so that the apparatus can

avoid being kept away from by the persons who see the

apparatus for the first time.

[0042] Moreover, in the game apparatus of the

present carrying out mode, as shown in Fig.2 t it is 30

designed so that the whole of the kick input part 12 may
be rotated around a fulcrum 30 in the certain range of

angle. When the game player puts the leg's tip in the

lower portion of the ball part 20 as shown in Fig.2 and

kicks up the ball part 20 by the leg's Instep, the whole 35

unit of the kick input part 12 is rotated around the ful-

crum 30 as indicated by arrow q.

[0043] An angular sensor 31 is provided in the vicin-

ity of the fulcrum 30 and detects a rotational angle of

this unit around the fulcrum 30. Data of the detected 40

rotational angle is sent to the control part 35, and using

this data, the control part 35 controls an angle of eleva-

tion when techniques such as a loop shot or a fly ball

are performed with the game apparatus as described

below. 45

[0044] Next, the movements of the players and the

ball on the screen when the above-mentioned lever 1

1

and kick Input part 12 is operated will be described.

Flg.3 is an enlarged display screen showing a situation

in the vicinity of an opposition goal as one example. The so

displayed player 40 is a player operated by a game
player for currently playing a game in this game appara-

tus.

[0045] When the player 40 operated by the game
player is keeping a ball, a straight broken line 45 is dis- 55

played at the player's feet A direction of this straight line

45 points to the moving direction of the kicked ball when
the game player kicks the ball part 20 of the kick input

part 12. The straight line 45 is displayed so that the con-

trol part 35 takes the resistance values of the x-volume

and the y-volume provided in the above-mentioned

lever 1 1 to perform vector operations and thereby the

direction is calculated and further corresponds to an

inclined direction of the lever 1 1 . That is, the straight line

45 points to the right direction if the lever 1 1 is inclined

to the right side, and the straight line 45 points to the

back direction if the lever 1 1 is inclined to the back side

of the game apparatus (the side distant from the game
player). Further, if the game player rotates the lever 11,

the straight line 45 also rotates continuously (not dis-

cretely) around the player 40 on the screen, so that the

straight line 45 can be directed to an arbitrary direction

by operating the lever 1 1 . Thus, the game player can

arbitrarily select the moving direction of a kicked ball.

[0046] When the player 40 operated by the game
player does not keep a ball, the straight line 45 is not

displayed at the feet of the player 40. In this case, the

inclined direction of the lever 11 is a moving direction of

the player.

[0047] Fig.4 illustrates the fact that a player 40 cur-

rently operated by the game player can kick a ball 50 in

arbitrary directions shown by many arrows to make a

pass or a shot according to the game apparatus of the

present carrying out mode. On the actual screen, the

one straight line 45 described above is displayed at the

feet of the player 40 and the game player inclines the

lever 1 1 in a direction of wishing to kick the ball. Then,

the ball is flying to the pointing direction of the straight

line 45 at the instant when the ball part 20 is kicked. Inci-

dentally, for convenience of showing, Fig.4 indicates the

arrows in discrete directions, but the kicking between

the adjacent arrows each other may be made in the

actual game.

[0048] When it is designed so that the directions of

kicking the ball can arbitrarily be controlled in this man-

ner, various techniques used in actual soccer can easily

be performed on the game apparatus. As one example

of the techniques, a through-pass will be described. The
through-pass is a technique that when a player tries to

pass a ball he keeps to another player of the same side,

in the case that a pass cannot be made toward the

player of the same side because of the presence of a

player of an opposition team between he and the player

of the same side, the ball is kicked to the side of the

player of the opposition team at a speed and timing in

such degree that the opposition player cannot catch the

ball and then the ball is passed to the player of the same
side who has moved to the position quickly by expecting

the pass in advance.

[0049] For the conventional eight-directional lever in

which passable directions are limited to discrete direc-

tions, It is difficult to perform the through-pass technique

on the game apparatus, as a result of that, it was neces-

sary to provide a button for the exclusive use for

through-pass.

[0050] On the other hand, when using the analog

6
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lever as indicated in the present carrying out mode, the

direction of kicking a ball can arbitrarily be controlled by

the lever 1 1, so that the through-pass results in success

if the inclined direction of the lever 1 1 is proper, and the

ball is robbed by the opposition player or the player of 5

the same side cannot receive the ball if the inclined

direction of the lever 1 1 is not proper. Also, the through-

pass may not be made well if the strength of kicking is

not proper even in the case that the timing of kicking the

ball part 20 and the inclined direction of the lever 1 1 are w
proper. That is, the situation similar to that of the actual

soccer occurs even in the game.

[0051] According to the game apparatus of the

present carrying out mode, the high techniques as per-

formed in actual soccer can easily be implemented on is

the game apparatus, and further the movements of the

players on the screen resemble the operating method of

the game player and thereby instinctive operations can

be performed. Also, repeating the game is required to

some degree to master such high techniques and this 20

point also resembles actual soccer. As a result, a strong

incentive for trying again can be provided for the person

which has once played this game apparatus.

[0052] Fig.5 illustrates a situation immediately after

a player 40 operated by the game player kicks a ball 25

toward a goal 55 in the vicinity of the opposition goal. At

this time, if the game player strongly kicks the ball part

20 in the condition of directing the straight line 45 at the

feet of the player to the proper direction by inclining the

lever 1 1 , there is a high possibility that the ball may 30

reach the goal 55. On the other hand, there is a high

possibility that a goal keeper 60 may catch the ball if a

kick speed is low even in the case of directing the

straight line 45 to the proper direction. In the present

carrying out mode, since the kicked strength of the ball 35

part 20 is detected by providing the speed sensor as

shown in Fig.2, a speed of the ball within the game can

be continuously changed in response to the kicked

strength of the ball part 20, so that subtlety of kicking

the ball part 20 has a great influence on progress of the 40

game. This point is also similar to actual soccer and the

soccer game can be played with a feeling closer to the

actual soccer.

[0053] Also, as described above, instead of provid-

ing the speed sensor 24, an impact sensor can be incor- 45

porated into the ball part 20 and the strength of the force

when the ball part 20 is kicked may be measured by the

strength of the impact However, in the case of using the

impact sensor, there is a problem that variation in sensi-

tivity tends to occur in respective game apparatus so

depending on various conditions when incorporating

such Impact sensor into the actual game apparatus.

Thus, in the case of attaching importance to stability of

the sensitivity, it is desirable to use the speed sensor

rather than the impact sensor. But, it goes without say- ss

ing that the embodiment using the impact sensor is also

included in the technical scope of the present invention.

[0054] Further, in the game apparatus of the

present carrying out mode, operations to make a sliding

tackle against a player keeping a ball of an opposition

team are also performed by the kick input part 12. Fig.6

illustrates a situation immediately after a player 40 oper-

ated by the game player Intercepts a ball by making a

sliding tackle to a player 65 of an opposition team keep-

ing the ball. In the sliding tackle, first, using the lever 1 1

,

the operated player 40 is directed toward the player 65

of the opposition team against whom the sliding tackle

is made. Next, when the game player kicks the ball part

20 in the situation that the player 65 of the opposition

team exists in the area within a preset certain distance

from the player 40 operated by the game player, the

player 40 makes a sliding tackle against the player 65. If

the direction and timing at that time are within a prede-

termined range, the ball can be intercepted from the

opposition team.

[0055] Moreover, in the game apparatus of the

present carrying out mode, as described above, three-

dimensional techniques such as a loop shot (in which

the ball is kicked up so as to draw arc trajectories to go

over the head of a player of the opposition team) or a fly

ball (in which the ball is kicked up so as to draw arc tra-

jectories to go over the head of a player of the opposi-

tion team) as is often the case with actual soccer can be

executed on the game by performing a movement of

kicking up the ball part 20 of the kick input part 12 from

the lower to the upper. Fig.7 illustrates a situation imme-

diately after a player 40 operated by the game player

makes a loop shot like drawing trajectories over the

head of a goal keeper 60 of the opposition team.

[0056] The control part 35 decreases an angle of

elevation of the loop shot or the fly ball when a rotational

angle in kicking up the ball part 20 is small, and

increases an angle of elevation of the loop shot or the fly

ball when a rotational angle is large. By providing such

functions, more various plays can be enjoyed in com-

parison with a game apparatus in which directions of

kicking a ball are limited to two-dimensional directions.

But, the functions of the loop shot or the fly ball are not

necessarily required and may be omitted according to

circumstances.

[0057] Next, control in the apparatus of the present

carrying out mode will be described.

[0058] As described above, the game apparatus of

the present carrying out mode is largely characterized

in that since the most of the operations can be per-

formed by only two input means of the lever 1 1 and the

kick input, part 12 and also the movements played by

the game player for the operations resemble those of

actual soccer, even a beginner of the game can instinc-

tively operate the game with a feeling of playing actual

soccer. In order to better implement such a characteris-

tic, control operations performed by the control part 35

also have some characteristics.

[0059] Fig.6 is a flowchart showing algorithm in

which the control part 35 recognizes the movement how
'

the ball part 20 of the kick input part 1 2 described above

10
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is kicked. Also, processing of making correction to a

direction of the kicked ball and a speed of the ball is

included in the algorithm shown in Fig. 8. The reason

why such correction is made is that the game may not

proceed smoothly and may not be interesting for the 5

game player in case he is a beginner when the correc-

tion is not made at all. But, for advanced persons, a

mode of making limited correction or no correction can

be selected as described below.

[0060] In Flg.8, when the ball part 20 of the kick 10

input part 12 is kicked, a sensor (not shown) for detect-

ing the ball part 20 in being kicked detects this and

simultaneously sends a signal of that effect to the con-

trol part 35. When the control part 35 receives this sig-

nal and recognizes that the ball part 20 is kicked (Step 15

11 0), it is first determined whether a player operated by

a game player is keeping a bail or not (Step 111). If said

player is keeping the ball, it is next determined whether

the player resides in an area capable of making a shot

within a field or not (Step 112). This "area capable of 20

making a shot" is previously defined and it is pro-

grammed so that a shot cannot be made from the other

area.

[0061] In Step 1 1 2, if it is determined that the player

resides in the area capable of making a shot It is deter- 25

mined whether the direction of directing the lever 1

1

when the ball part 20 is kicked has pointed to a direction

of a given range to be determined as a shot or not (Step

113). This Is because the kick movement is not neces-

sarily a shot depending to the direction of directing the 30

lever 1 1 even if the operated player resides near a goal.

For example, if the lever 11 points to the direction

reverse to an opposition goal, it must be determined

that it was not a shot but a back pass to a player of the

same side, and such a point is considered by process- 35

ingof Step 113.

[0062] in Step 1 1 3, if It is determined that the lever

1 1 has pointed to the direction of the given range to be

determined as a shot, it is determined whether the kick

strength in kicking the ball part 20 has exceeded a given 40

strength or not (Step 1 1 4). This is because, for example,

a pass may once be made to a player of the same side

by weak kicking and the player may perform a shot

movement as described below even If the kicked direc-

tion is within the given range Including the goal. Inciden- 45

tally, the kick strength is determined on the basis of a

signal from the speed sensor 24 shown in Fig.2.

[0063] In Step 1 14, if it Is determined that the kick

strength has exceeded the given strength, it is finally

determined as a shot (Step 115) and the game appara-

tus simulates moving trajectories of the ball kicked with

the direction and strength to display the situation on the

screen. Incidentally, since processing from Step 1 10 to

Step 115 is executed at high speed by the control part

35 of the game apparatus, it appears on the screen that

the shot is made at the instant when the ball part 20 is

kicked.

[0064] Subsequently, the control part 35 instantly

determines whether the shot ball has reached the goal,

whether the ball has missed the goal and whether the

ball has been caught by an opposition goal keeper, etc.

on the basis of given algorithm (not shown), and per-

forms processing according to the respective cases.

Concretely, for example, if a goat has been made, the

goal scene is replayed and also Situations where the

same scene is viewed from various directions are dis-

played. Also, if a ball has flown very near to a goal

keeper, processing for the goal keeper to catch the ball

is performed.

[0065] On the other hand, if it is determined that the

player does not reside in the area capable of making a

shot in Step 1 12, if it is determined that the lever 1 1 has

not pointed to the direction capable of making a shot in

Step 1 1 3, or rf it is determined that the kick strength has

not exceeded the prescribed strength in Step 1 14, it is

determined whether a player of the same side resides

near the direction of directing the lever 11 or not (Step

120).

[0066] In Step 120, if it is determined that the player

of the same side resides near the direction of directing

the lever 1 1 , it is determined whether the kick has been

made with the strength of a proper range as getting at

the player of the same side (Step 1 21 ). The reason why
the kick strength has a certain range as "the strength of

a proper range" here is that the control part 35 corrects

the strength of the kicked ball and assists the game
player. In this case, if no assistance is given, it is difficult

for the game player to kick the ball part 20 with a proper

strength, so that a pass fails in most instances and the

game does not proceed smoothly and, as a result, the

game does not become interesting.

[0067] In Step 121, if it Is determined that the

strength is within the proper range, the control part 35

corrects a fly direction and a speed (strength in kicking)

of the ball so as to make a search pass in which the ball

well gets at the feet of said player of the same side, and

controls the ball so as to move on the screen based on

the correction (Step 122).

[0068] ff it is determined that the player of the same
side does not reside near the direction of directing the

lever 1 1 in Step 120, or if it is determined that the kick

strength Is without the proper range In Step 1 21 , the ball

is controlled so as to fly in the direction of directing the

lever 1 1 at a speed in response to the kicked strength

without the correction (Step 130).

[0069] On the other hand, in Step 1 1 1 , rf it is deter-

mined that the operated player is not keeping the ball, it

is determined whether the ball resides in a given neigh-

boring area around the operated player or not (Step

140), and if the ball resides In this neighboring area, it is

determined whether a player of an opposition team is

keeping the ball or not (Step 141). Here, if the player of

the opposition team is keeping the bail, it is determined

that a movement in which the game player has kicked

the ball part 20 is a sliding tackle (Step 142). Then, the

control part 35 performs an image display correspond-
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ing to the sliding tackle. Further, if it is determined that

the timing or direction of the sliding tackle is proper, the

control part 35 determines that the player operated by

the game player has intercepted the bail and performs

subsequent control accordingly. 5

[0070] In Step 140, if it is determined that the ball

does not reside in the given neighboring area, it is deter-

mined that the kick at that time is a vain kick, namely

miss kick (Step 1 50) and a movement of the miss kick is

displayed on the screen and also It Is controlled so as w
not to have any effect on progress of the game.

[0071] Fig.9 is a flowchart showing another exam-

ple of algorithm in which the control part 35 recognizes

what kind of action it is when the ball part of the kick

input part 12 described above is kicked. The algorithm 75

shown in Fig.9 is different from the algorithm shown in

Fig.8 in processing of Steps 221 and 222. Since the

other Steps of Fig.9 are identical to those of Fig.8, only

Steps 221 and 222 will be described here.

[0072] In Step 1 22 of Fig.8, both of the fiy direction 20

and strength of the ball are corrected, but in Step 222 of

Rg.9, the direction is not corrected and only the

strength of the ball is corrected (manual pass). If the

correction is made by such a method, the technique like

the through-pass described above becomes easy to 25

succeed for even beginners to some extent. In this case,

since the direction of kicking the ball is not corrected, if

the game palyer tries to make a through-pass and kicks

the ball toward the position slightly shifted from the posi-

tion in which a player of the same side resides, the ball 30

flies in the direction. But, since the strength in kicking

the ball part 20 is difficult to control, if no correction is

made, there are of frequent occurrences that the

strength is too strong and the ball goes out a field or the

strength is too weak and the ball is caught by an oppo- 35

sition player, with the result that the game does not

become interesting.

[0073] On the other hand, in the algorithm of Fig.9,

if the ball strength determined in Step 221 is within a

certain range, the ball strength is corrected so that the 40

ball stops on a direct extension of a moving direction of

a player of the same side to be passed. As a result of

this, the high technique of the through-pass can easily

be implemented to some degree and interest of the

game increases. 45

[0074] Fig 10 is a flowchart showing a further exam-
ple of algorithm in which the control part 35 recognizes

what kind of action it is when the ball part of the kick

input part 12 described above is kicked, in the algorithm

shown in Fig. 10, when the ball part 20 is kicked, it is not so

determined whether it is a pass or a shot and the direc-

tion or strength of the kicked ball is not corrected at all.

Thus, this is the mode for advanced person considera-

bly skilled in operations of this game apparatus.

[0075] In Fig. 10, when the ball part 20 of the kick 55

input part 12 is kicked, a sensor (not shown) for detect-

ing the ball part 20 in being kicked detects this and

simultaneously sends a signal of that effect to the con-

trol part 35. When the control part 35 receives this sig-

nal and recognizes that the ball part 20 is kicked (Step

310), it is determined whether a player operated by a

game player is keeping a ball or not (Step 31 1). If said

player is keeping the bali, without determining whether

the player resides in a given area or not, it is controlled

so that the ball flies in a direction inputted by the lever

-1 1 in response to the kicked strength of the ball part 20
(Step 312).

[0076] On the other hand, in Step 31 1 , if it is deter-

mined that the operated player is not keeping the ball, it

is determined whether the ball resides in a given neigh-

boring area around the operated player or not (Step

320), and if the ball resides in this neighboring area, it is

determined whether a player of an opposition team is

keeping the ball or not (Step 321). Here, if the player of

the opposition team is keeping the ball, it is determined

that a movement in which the game player has kicked

the bali part 20 is a sliding tackle (Step 322). Then, the

control part 35 performs an image display correspond-

ing to the sliding tackle. Further, if it is determined that

the timing or direction of the sliding tackle is proper, the

control part 35 determines that the player operated by

the game player has intercepted the bali from the player

of the opposition team and performs subsequent control

accordingly.

[0077] On the other hand, in Step 320, if it is deter-

mined that the ball does not reside in the given neigh-

boring area, it is determined that the kick at that time is

a vain kick, namely miss kick (Step 330) and a move-
ment of the miss kick is displayed on the screen and

also it is controlled so as not to have any effect on

progress of the game;

[0078] Though the algorithm in which the control

part 35 recognizes what kind of action it is when the ball

part of the kick input part 12 is kicked has been

described on the basis of Figs. 8 to 10 above, which

algorithm is proper depends on degree of proficiency of

a game player of this game. Because of this, operation

means for selecting levels of a game is provided in the

game apparatus and if a game player selects the prefer-

able level before starting the game, it is desirably

designed so as to operate in the algorithm according to

the level. Of course, it is possible to use only single

algorithm from the beginning without means for select-

ing levels.

[Second mode for carrying out the invention]

[0079] Next, the second carrying out mode of the

present invention will be described. In a game appara-

tus of the present carrying out mode, a view showing

the whole appearance is omitted since the it is similar to

that of the game apparatus of the first carrying out mode
shown in Fig.1.

[0080] In the first carrying out mode, an image

viewed from the side of a field has been used as a dis-

play of the field during play in normal condition. On the

9
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contrary, in the present embodiment, an image viewable

from the position placing a viewpoint at the slight back

of a player 140 operated by a game player is displayed

as shown in Fig.11. Because of this, if the player

changes the direction, an angle displayed also changes 5

accordingly. Thus, on a screen, a situation similar to that

of the field viewable from the player operated by the

game player along with the rear figure of the player are

displayed, and if the player is attacking while keeping a

ball 150, a goal 155 of the opposition team is displayed 10

in the background of the screen.

[0081 ] The game apparatus of the present carrying

out mode is similar to that of the first carrying out mode
in points that most of operations can be performed by

using a lever 1 1 and a kick input part 1 1 2 and directions 75

to which the player points can be continuously control-

led using an analog lever as the lever 11. But, in the

present embodiment, only a direction in which the

player moves is operated by the lever 1 1 and a direction

of kicking a ball is controlled by the kick input part 112. 20

[0082] Fig.12 is an illustration showing the kick

input part 1 1 2 of the game apparatus of the present car-

rying out mode, and Fig. 12(a) is a transverse sectional

view and Fig. 12(b) is a sectional view taken on line x-x

of Fig.12(a). Also, in the kick input part 112 of Fig.12 25

similar to the kick input part 12 of the first embodiment,

the strength in kicking a ball is obtained by detecting a

movement speed of a shaft 121 in kicking a bail part 1 20

with a speed sensor 124. Further, in the kick input part

1 12 of the present carrying out mode, a strain sensor 30

130 is provided in the side of the shaft 121 and a strain

sensor 1 31 is provided in the upper of the shaft 1 21 , and

using the two strain sensors, it is detected which direc-

tion the game player has kicked the ball part 120 and a

control part 1 35 controls a fly direction of the ball on the 35

game on the basis of the detected signal.

[0083] The shape of the strain sensors 1 30 and 1 31

stain according to the kicked impact and they output a

signal proportional to the magnitude of the strain. Also,

it can be detected whether the shocked direction is a 40

plus direction (direction of compressing the strain sen-

sor in a direction of plate thickness) or a minus direction

(direction of expanding the strain sensor in a direction of

plate thickness).

[0084] Therefore, for example, the strain sensor 45

130 does not strain if the game player kicks the ball part

120 from the front, but the strain sensor strains in the

plus direction if the game player kicks the ball part 120

from the left and the strain sensor strains in the minus

direction if the game player kicks the ball part 120 from so

the right Also, the strain sensor 131 does not strain if

the game player kicks the ball part 120 from the front,

but the strain sensor 131 strains in the plus direction if

the game player kicks up the ball part 120 in a direction

toward the upper from the lower. The control part 135 55

receives signals from these strain sensors 1 30 and 1 31

,

and calculates a direction in which the ball is to fly by

performing vector operations on the basis of these sig-

nals.

[0085] In the present carrying out mode thus, the

direction in which the ball is to fly can also be operated

by a direction of kicking the ball part with the leg, so that

the game player can enjoy with a feeling closer to actual

soccer. But, instead of using the strain sensors 1 30 and

1 31 , it may be designed so that a part of the kick input

part 1 12 is mounted so as to rotate in response to a kick

direction and a direction of kicking the ball part is

detected on the basis of the rotational direction and

rotation angle.

[0086] Fig. 13 is a flowchart showing algorithm in

which the control part 35 recognizes what kind of action

it is when the ball part 120 of the kick input part 112 of

the present carrying out mode is kicked. Also, in the

algorithm shown in Rg. 1 3, processing of making correc-

tion to a direction of the kicked ball and a speed of the

ball is included, but a mode of making no correction or a

mode of making the limited correction can be adopted

by selection of the game player similar to the first

embodiment

[0087] in Fig.13, when the ball part 120 of the kick

input part is kicked, a sensor (not shown) for detecting

the ball part 120 in being kicked detects this and simul-

taneously sends a signal of that effect to the control part

135. When the control part 135 receives this signal and

recognizes that the ball part 120 is kicked (Step 410), it

is first determined whether a player operated by a game
player is keeping a ball or not (Step 41 1). If said player

is keeping the ball, it is next determined whether the

player resides in an area capable of making a shot

within a field or not (Step 412). This "area capable of

making a shot" is previously defined by a program and it

is programmed so that a shot cannot be made from the

other area.

[0088] In Step 41 2, if it is determined that the player

resides in the area capable of making a shot, it is deter-

mined whether a direction in kicking the ball part 120

has pointed to a given direction to be determined as a

shot or not (Step 413). This is because the kick move-

ment is not necessarily a shot depending on the direc-

tion of kicking the ball even if the operated player

resides near a goal as described above.

[0089] In Step 413, if the direction of kicking the ball

has pointed to the direction to be determined as a shot,

it is determined whether the kick strength in kicking the

ball part 120 has exceeded a given strength or not (Step

414). As described above, this is because, for example,

a pass may once be made to a player of the same side

by weak kicking and the player may perform a shot

movement as described below even if the kicked direc-

tion is within a certain angle range including the goal.

Incidentally, the kick strength is determined on the basis

of a signal from the speed sensor 124 described above.

[0090] In Step 414, if the kick strength has

exceeded the given strength, it is finally determined as

a shot (Step 415) and the game apparatus simulates

moving trajectory of the ball kicked with the direction

10
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and strength to display the situation on the screen. Inci-

dentally, since processing from Step 41 0 to Step 415 is

executed at high speed by the control part 135 of the

game apparatus, it appears on the screen that the shot

is made at the instant when the ball part 120 is kicked. 5

[0091] Subsequently, as described above, the con-

trol part 135 instantly determines whether the shot ball

has reached the goal, has missed the goal or has been

caught by an opposition goal keeper, etc. on the basis of

given algorithm (not shown), and performs processing w
according to the respective cases. Concretely, for exam-

ple, if a goal has been made, the goal scene is replayed

and also situations where the same scene is viewed

from various directions are displayed. Also, if a ball has

flown very near to a goal keeper, processing for the goal is

keeper to catch the ball is performed.

[0092] On the other hand, if it is determined that the

player does not reside in the area capable of making a

shot in Step 412, if it is determined that the direction of

kicking the ball has not pointed to the direction capable 20

of making a shot in Step 413, or if it is determined that

the kick strength has not exceeded the given strength in

Step 414, it is determined whether a player of the same

side resides near the advance direction of the kicked

ball or not (Step 420). 25

[0093] In Step 420, if it is determined that the player

of the same side resides near the advance direction of

the kicked bail, it is determined whether the kick has

been made with the strength of a given range as getting

at the player of the same side (Step 421). The reason 30

why the kick strength has a certain range as "the

strength of a given range" here is that the control part

135 corrects the strength of the kicked ball and assists

the gamer. In this case, if no assistance is given, the it is

difficult for the game player to kick the ball part 120 with 35

a proper strength, so that a pass fails in most instances

and on the contrary, the game does not become inter-

esting.

[0094] In Step 421, if it is determined that the

strength is within the given range, the control part 135 40

corrects a fly direction and a speed (strength in kicking)

of the ball so as to make a search pass in which the ball

well gets at the feet of said player of the same side, and

controls the ball so that the ball moves on the screen

based on the correction (Step 422). 45

[0095] If it is determined that the player of the same

side does not reside near the direction of kicking the ball

in Step 420, or if it Is determined that the kick strength is

without the given range in Step 421, the ball is control-

led so as to fly in the direction of actually kicking the ball so

on the screen at a speed in response to the strength

when the ball part 120 is actually kicked (Step 430).

[0096] On the other hand, in Step 41 1 , if it is deter-

mined that the operated player is not keeping the ball, it

is determined whether the ball resides in a given neigh- ss

boring area around the operated player or not (Step

440), and if the ball resides in this neighboring area, it is

determined whether a player of an opposition team ts

keeping the ball or not (Step 441 ).

[0097] Here, if it is determined that the player of the

opposition team is keeping the ball, it is determined that

a movement in which the game player has kicked the

ball part 120 is a sliding tackle (Step 442). Then, the

control part 135 performs an image display correspond-

ing to the sliding tackle. Further, If it is determined that

the timing or direction of the sliding tackle is proper, the

control part 135 determines that the player operated by

the game player has intercepted the ball from the player

of the opposition team and performs subsequent control

accordingly.

[0098] In Step 440, if it is determined that the ball

does not reside in the given neighboring area, it is deter-

mined that the kick at that time is a vain kick, namely

miss kick (Step 450) and a movement of the miss kick is

displayed on the screen and also it is controlled so as

not to have any effect on progress of the game.

[0099] Though the first and second carrying our

modes have been described above, the present inven-

tion is not limited to the above carrying out modes, and

various changes may be made within the technical

scope of the invention. For example, in the above

embodiments, the present invention is applied to a soc-

cer game apparatus, but ideas of the present invention

are not limited to a soccer game, and the present inven-

tion may also be applied to various games other than

soccer, for example, ball games such as futsal. volley-

ball, handball, and basketball.

[0100] As described above, according to the

present invention, by providing first operation means for

instructing a direction and second operation means for

outputting a signal instructing a start of the movements

which an object of operation performs and also detect-

ing a magnitude of a dynamic physical quantity given

from a game player by operations of the game player to

output a signal indicating the magnitude, even a begin-

ner can easily understand an operation method and var-

ious ball games can be played by a small number of

operation means.

[0101] Also, when the present invention is applied

to a soccer game in which the first operation means is

operated by hand and the second operation means is

operated by legs the movements for operations of the

game resemble the movements of actual soccer, so that

the game player can play with a feeling of playing actual

soccer. Particularly, when the dynamic physical quantity

is set at the strength by which the game player kicks the

second operation means and a ball speed in the game
is changed in response to the strength, operations can

be performed by the movements more similar to the

actual soccer.

INDUSTRIAL APPLICABILITY

[0102] As described above, a game apparatus

according to the present invention can be widely used in

the field of so-called arcade games mainly installed in
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[Fig. 3]
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[Fig. 5]
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[Fig. 6]
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